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AMENDED CLAIMS 
[received by the International Bureau on 22 April 2004 (22.04.04) ; 
New claims 31-51 have been added. (1 1 pages).] 

1 . A method of manufactiirmg an insulated pqiefine, ccxiiprisiiig: 

positioning a fiist pipe havmg aplitralify ofspaced apart lesilirat sleeves coupled totiie exterior sui&ce of 
the first pq>e within a second pipe; and 

radial^ c«panding and plasdcally def<Hintng the finst pipe until the resilient sleeves engage ibe interior 
surface of the second pipe. 

2. The method of claim I, further comprising: 

injecting an insulating material into an annulus defined between the first and second pipes. 

3. The method of claim 2, wherein injecting the insulating material into the annuhis defined betwem 
tiie first and second pipes comprises: 

injecting the insulatmg material into ^e annulus defined between the first and second pipes befbre ladially 
expanding and plastically defonning the first pipe. 

4. Tbemeihod of claim 2, wfaecein injectingthe bsalating material into tbeammhisdefined between 
the first and second pipes comprises: 

inj ectmg die msuiatmg material into the amrnhis defined between tihe first and second pipes afier rad iaQy 
expaodmg and plastteally defbnning die first pipe. 

5. The method of claim 1» wheiein the first pqpe findM' conq»ises: 

a phiralxty of ifamnal msuladng sleeves coupled to the ^cterior sur&ce of the first pipe and mterleaved 
among d>e resjKent sleeves. 

6. The method of claim 1, vdieretn posittooing the first pipe having die plurality of spaced apart 
resilient sleeves coupled to tiie exterior surfece of the first pipe widiin the second pipe comprises; 
positioning die second pipe beneath a body of water^ and 

positionmg die fint pipe having the plurality of spaced apart resilient sleeves coupled to the exterior 
sur&ce of the first pqje withhi die second pipe. 

7. A system ibr manu&ctnring an insulated pipeline, conq)ristng; 

means fer positianmg a first pipe having a plurality ofspaced i^mrt resilient sleeves coupled to the exterior 
sur&ce of the first p^ wiUiin a second pqie; and 
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means for radially expanding and plastically defbrniing the first pipe untB the resilient sleeves engage the 
interior sui&ce of the second pipe. 

8. The systetxk of claim 7, further comprising: 

means for mjecting an msubtmg material into an annuhis defined between die first and second pipes. 

9. The Systran of claim 8, iirfierein means forinjectmgihe msntoting material mto the annulus defined 
between die first and second pipes comprises: 

means for ii^ectmg ihe insulating material into the annuhis d^ned betwe^ flie first and second pipes 
before radially expanding and plastically defonnin^ die first pipe. 

10. The system of claim 8»vhereinmeansfortnjecdngtheiQSulatingmaterialinto1heann^ 
between the first and second pipes comprises: 

means for injecting die insulating mat^ial into the amiulus defined between die first and second pipes after 
radially e)(|>andhig and plastically defomung die first pipe. 

1 1 . The system of claim 7. i^toein the first pipe findier comprises: 

a phirality of diennal insulating sleeves coupled to die exterto sur&ce of die first pipe and interieoveid 
among flie resilient sleeves. 

12. The system of claim 7, wiierein means for positianing die first pipe having die pluralifyof ^aced 
qiart resilient sleeves coupled to die extoior sofSaucc of die fiist pip^ Wfdiin die second pipe comprises: 
means for positioning die second pipe beneath a body of water; and 

means for positioning die first pipe having the phuality of spaced apait resilient sleeves coupled to die 
extmiiMr sur&ce of the first pqie widiin the second pqie. 

13/ A rocAod of manufacturing an insulated pipeUne comprising ai) inner rigid pipe pQS^^ 
coupled tOy and diermally insulated from an outer rigid pipe^ comprising: 

manu&cturing die insulated pipcUne by radially expanding and plastically deforming die inner rigid pipe 
wfdiin die outer rigid pipe. 

14, The method of claim 13, fuitiier comprismg: 

positicming die outer rigid pipe at a locatiw at whidi die insulated pipelfaie vrill be used to convey fluidic 
materials through the hiterior of die first pip^ and 

manu&cturing die insulated pipeline by radially expanding and plastically deforming the famer rigkl pipe 
Midim die outer rigid pipe while the inner and outer rigid pipes are bodi positioned at die location at vAksh 
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the insiilated pipeline will be tised to convey flnidic matmals through the interior of the first pipe. 

1 5. The method of claim 14, >9Aefebl the location at which 4)e insulated pipeline will be used to 
convey fluidio materials Ihrouj^ the iatmor of tbe fiist pqpe is below a body of water. 

1 6. A system fi^rmanufecturing an fasulaied p^elfaie comprisiag an inn^ rigid pipe positioned withm» 
coupled to, and ftenna]^ msulafed 6tm an outer rigid pipe, comprising: 

means for manufiicturing the insulated pipeline by fadially expanding and plastically defbimmg tbe famer 
rigid pq>e wiftin flte outer rigpd pipe. 

17. TTie syst^ of claim 16, tUrflier comprising: 

means for positicmlng the outer rigid pipe at a location at wliicfa the insulated pq)elnie will be used to 
convey fluidic materials through the int^or of the first pipe; and 

means for manufecturing the msulated pipeline by ladiaDy expandmg and plastically defcHming Ae inner 
rigid p^e within the outer rigid pipe while the tnnw and outer rigid pipes are both positioned at the 
looafion at which Ae insulated pipelbe will be used to amvey fiuidic matmak through tiie interior of the 
first pipe. 

1 8. The system of clann 17, wfamm the location atiniiidi the msulated pq)eline wiU be usedio convey 
ihiidic maieriab tfaioa^ ibe mterior rftibe first p^ is belw 

19. A themally insulated pipelbie^oomprishig; 
a plastically deformed first pipe; 

a plurality of spaced ^paIt resflient sleeves coupled to the exterior of the first pip^ and 
a second pipe coupled to fte re^ient sleeves, 

20. The insulated pipeline of claim 19, further comprising: 

iheanal insulating material positicmed within an annulus defined between the first and second pipes and 
hnerleaved among the resilient sleeves. 

21 . The insulated pq)6line of claim 20, wherein one or more of fte resilient sleeves include one or 
mm longitudinal passages. 

22. The insulated pipeline of clahn 21, wher^ at least scnne of the theimal msulating mat^al is 
positioned ^viQun the lon^tudinal passages. 
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23. A method of operating ahydrocariwi production system forprocessing hydrocarbons that inchides 
one or more hydrocarbon production sources and one or more hydrocaibon production destinations, 
comprising: 

conveying hydiocaiixms betwera the I^ydrocarbon production sources and tiie hydrocaxbOKi destinations 
using one or more insulated pip^faies; and 

manu&cturing at least one of Ifae insulated pipelines by racUa% e3q)anding and plastically deforming an 
inner rigid pipe vridm an outer rigid pqie. 

24. 11iemefiK>dofclatm 23, further comprising: 

posftionisg tiie outer riffd pipe at a location at ivhich die at least one insulated pipeline mil be used to 
convey flmdic materials tfarou^ the interior of the first pqie; and 

raanu&ctuiing ilie at least one insulated pipeline by radially expanding and plastjcally defomiiog tiie inner 
rigid pipe within the outer rigid pipe ^9<Mle the mner and out^ rigid pipes are boft positioned at the 
location at which the at least one insulated pipeline will be used to convey fluidic miatBriak through die 
interior of Ifae first pipe. 

25. The method of claim 24, wherein ifae location at vAjicb die at least one insulated pipeline wlQ be 
used to convey fluidic materials tfarough 'die interior of the first pipe is below a body of water. 

26. A meOiod of manuficturing an insulated iwllbcm casing widiin a bordiolc diat traverses a 
subterranean fixmation and includes a first wellbore casing coupled to and posEticsied widun Hic weDbore^ 
comprising: 

positioning a second wellbore casing havhig a phnatt^ of spaced apart resilient sleeves coupled to die 
exterior suifiu^ of the fiist pipe within Ae first weUbore casi^^ 

radially oqi^andiog and plastically deformmg die second wellbore casmg until the resilient sleeves engage 
the mterior surface of the second pipe. 

27. The method of claim 26, fmther comprising: 

injectmg an msulating material into an annulus defined between the first and second wellbore casings. 

28. The method of claim 27, wh^ein ii^ecting the msulating material mto the annulus defined 
between the first and sec(md wellbore casings comprises: 

injectmg the insulating material into the annulus defined between the first and second wellbore casmgs 
before radially e}qpanding and plastically defi^ming the second wellbOEre casing. 

29. The mediod of claim 27, wherein mjecting the msulating material into die annulus defined 
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between die first and second wellbore casings comprises: 

mjectmg the insulating material into Ae annuhis defined between die first and second wellbore casings 
after radially e3q[)and]ng and plastically definming the seccod wellbore casing* 

30. The method of claim 26, wherein d)e second wellbcne casing fimher comprises: 

a plwality of Ifaermal insulating sleeves coupled to the exterior sur&ce of the second wdlbore casing and 
interleaved among the resilient sleeves. 

31. A method of manuficturing an insdated pipeline, compr^ 

positioning a first pipe having a plurality of q)aced apart resilient sleeves coiq>led to the exterior surface of 
the first pipe wiflifa a secwd pipe; 

radially expanding and plastically deforming the first pipe until tiie resilient sleeves enga^ the interior 
sur&ce of the second pipe; and 

injecting an insulating material into die anmihis defined between the first and second pipes before radially 
expanding and plastically deforming die first pipe. 

32. Amediodofmanuficturinganhisulatedpipeline^comjNising: 

positioning a first pipe having a plurality of spaced impact resili^ sleeves coupled to die exterior suE&ce of 
the first pipe widun a second pipe; 

radially expanding and plasticalty defixnuing die first pipe until die resiHoft sleeves engage die Interior 
suifioe of the second pipe; and 

injecting an insulating material mto the ammlus defined between the first and second pipes after i^ialty 
expanding and plasdcally defoming the first pipe. 

33. A method of manufacturing an insulated pipeline, comprising: 

positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exlsrior suv&oe of 
die first pipe witliin a second pipe; 

radially expanding and plastically deforming the first pipe until the resilient sleeves engage the interior 
surface of die second pipe; and 

mjecting an insulating material into the annuhis defined between die first and second pipes before and after 
radially expanding and plastically defonning the first pipe. 

34. A mettiod of manu&cturing an insulated pipelme, conning: 

positioning a first pipe having a plurality of spaced apart resihent sleeves coupled to the exterior sm&ce of 
the first p^ widdn a second pip^ and 

radially expanding and plasticalty defonning the first pq>e until the resilient sleeves engage die interior 
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sur£aLce of the second pipe; and 

injecting an insulating material into the annulus defined betwe^ ttie 6rst and second pipes; 

viierein the first pipe fiutber ccanprises a pturality of thermal insulating sleeves coupled to ifae exterior 

sm&ce of the first pipe and interieaved among the resilient sleeves. 

35. A mebod of manufacturing an insntated pqieliiie. comprising: 
po^oning a first pipe beneath a body of water, 

portioning a second pq>e having the phirality of ^aced apart resilient sleeves coupled to flie racterior 
suffaoe of tiie second inpe iwiftin the first pqpe; 

radially expanding and plastica% defixrming tile second pipe until the resilient sleeves engage the interior 
snr&ce of the filrst pipe; and 

injecting an insulating material into the amiuhis defined between tlie first and second pipes; 

wherein the second pq>e fiirdier comprises a plurality of ifaennal insulating sleeves coupled to the exterior 

surfece of the first pipe and interiean^ among the resilient sleeves. 

36. A system formaDofacturing an insulated pipeline, comprising: 

means for positioning a first pipe having a plurality of spaced apait resilient sleeves coupled to ^e exterior 
smfioe of die first pipe within a second pipq 

means for radially expanding and plasticalty defbnning die first pipe until die resilient sleeves eng^ the 
interior sur&ce of the second pip^ and 

means for injecting an insulating material into die annulus defined between the first and seccmd pipes 
before radially e)q>anding and plastically deforming the first pipe. 

37. A system fi^rmami&cturing an insulated pipeline, comprising: 

means for positioning a first pipe havfaig a plurali^ of spaced i^wit resilient sleeves coiq)ted to the exterior 
sur&ce of the first pipe widiin a second pipe; 

means for radially racpanding and plastically deforming the first pip& until tiie resilient sleeves engage the 
interior surface of the seccHid pipe; and 

means for injecting an insulating material into the annulus defined between the first and second pipes afier 
radial^ expanding and plastically defi»ming die first pipe. 

38. A system for manufiicturing an insulated pipeline, comprising: 

means for positioning a first pipe having a phualily of spaced apart resQient sleeves coupled to die exterior 
suffoce of the first pq>e widtin a second pipe; 

means for radially eiqianding and plastical^ deforming die first pipe until the resilient sleeves en^e the 
interior sm&oe of the second pq>e; and 
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means for injecdng an tntiilafiiig material Into the aonuius defined between the fiist and second pipes 
before and after radially expanding and plasdcaDy defonning tfae first pqie. 

39. A system for manufacturing an insulatBd pipeline, comprising: 

means for posidcHung a fiist pipe haying a phiralify of spaced apart resil tent sleeves G0iq>led to the exierior 
suiftce of the fiist p^envilhin a second pip^ 

means for radially expanding and plastically defonning tiie first pipe until Ae lesilieat sleeves engage the 
interior surface of tfae second pipe; and 

means for injecdng an insulating material into die annulus defined between the first and second pipes; 
wfaeiein the fitst pipe fodher comprises a plurality of diermal insulating sleeves coiqpled to the exterior 
sui&ce of the first pipe and interieaved among die resilient sleeves. 

40. A system for manufacturing an insulated pipeline, comprising: 
means for positioning a finst pipe beaealfa a body of water; 

means for positiDiimg a second pipe having the plurality of spaced apart resilient sleeves coupled to the 
^derior suifice of the second pipe wiflunflie first pip^ 

means for radially e2q)andiz^ and plasttcally deforauug the second pipe until die resilient sleeves engage 
die mterior surfooe of die first jpipc; and 

means fiH* injecting an insulatmg material into die annulus defined between die first and second pipes; 
wherein die second pipe fiurfher comprises a phirality of thermal insulating sleeves coupled to dm exterico' 
surfoce of die finst pipe and interleaved among die le^lient sleeves. 

41. A method of manufacturing an insulated pipeline comprising an inner rigid pipe posidoned widun, 
coupled to, and diermally insulated fiom an outer rigid pipe, comprising: 

manufocturing die insula^ pipeline by radially expanding and plastically defonning the inner rigid pipe 
within the outer ri^d pipe; 

positioning die aoxct rigid pipe at a location at which die msukied pipelme will be used to convey fiuidio 
materials through die interior of the first pipe; and 

manufoctoring the nisulated pipeline radially expanding and plastical^ defonning the inner rigid pipe 
vridun die outer rigid pipe while the hmer and outer ri^d pipes are bodi positioned at the location at wh idb 
the msulated pipeline will be used to convQ^fluidic materials tfaroug}! die interior of the first fipc^ 
wherein tfae locaUon at \riiidi die bisulated pipeUne will be used to convey fiuidic materials dirough di e 
interior of die first pq>e is below a body of water. 

42. A system for manu&cturing an insulated pipeline comprismg an inner ri^ pipe poshioned widun, 
coupled to, and tfaennally msuiated fitmi an outer rigid pipe, comprising: 



AMENDED SHEET (ARTICLE 19) 



wo 2004/020895 PCT/US2003/024779 

8 

means for manufacturiag the msulatcd pipeline by radially expanding and ptasticalty defonning the inner 
rigid pipe widun the onteriigid pipe; 

means for positioning the outer rigid pipe at a locatJcxi at which the insulated pipeline will be nsed to 
convey fluidic materials liiroo^ die interior of the first p^)^ 

means for manufacturing the insulated pipeline by radially expanding and plastically defonning ihe inner 
rigid pipe witfain the cmtec rigid pipe while Ibe inner and outer rigid pipes axe bodi posidoned at the 
locadon at wiilch the faisulated pipeline wUl be nsed to ooavey fluidic mat^ials through Ae interior of the 
first pipe; 

wherein die locatiGn at i^cfa tlie msulaled pipeline be us^ 
intmor of fiie first pipe is below abo^of wBter. 

43. A therroaUy insulted pipeline, comprising: 
a plastically deformed first pipe; 

a plurality of spaced apart resilient sleeves coupled to the exterior of the iirst pipe; 
a second pipe coupled to the resilient sleeves; and 

thennal i nsula t i ng material positicHied within an annulus defined between fee first and second pipes and 
interleaved among die resiKent sleeves; 

herein one or mim of die resiUent sleeves iiicbde one or more kngitudn^ 

whemn at least some of die diennal insubting material is positicmed wifiiin die longitudinal passages. 

44. AmediodofopefBttagahydrocafbonprodnctionsystemto 

or more hydrocaibon production sources and one or more hydrocaibon pioduction destinations^ 
GomiMising: 

conveying hydrocarbons between die hydrocajbon production sources and die hydrocarbon destinations 
using one or more inyailated pipelines; 

manufacturing at least one of die insalated pipelmes by radially expanding and plasdcally defonning an 
iimer rigid pipe within an outer rigid pipe; 

posificming the outer rigid pq)e at a location at whidi the at least one insulated pipeUne will be used to 
convQ' fluidic materials throu^ die interior of the first pipe; and 

manufacturing the at least one insulated pipeline fay radial^ expanding and plasdcally defoimmglhe mner 
rigid pipe widiin the outer rigid pipe while the mner and outer rigid pipes are both positioned at die 
locadon at which die at least one insulated pipeline wQl be used to convey fintdio materials dirough die 
interior of die first pip^ 

whereb die location at wiiicfa die at least one insulated pipeline wfll be used to conv^ fluidic mateiials 
dnou^ the interior of the first pipe is below a body of water. 
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45. A metbCMi of manu&cturiiig an insulated wellbore casing witbin a bc^rdiole 4iat traverses a 
subterranean formatiaii and includes a first iwellboie casing coupled to and positioned wi6m die wellbore, 
comprising: 

posidomng a second wellbore casing havmg a plurality of spaced apart resilient sleeves coupled to tbc 
ttccerior surfece of die first pipe witbin die first weUbore ca^g; 

radially e3q>Bnding and plastically defoiming Ae second wellbcxe casing until flie resilient sleeves engage 
the interior surftce of die second pip^ and 

injectb^ tte insulating material into the annulus deffaied between tte first and second wellbore casings 
before radially expandmg and plastically deforming die second weUboie casing. 

46. A method of nuinufactnrmg an insulated wellbore casing wiOiin a borehole that traverses a 
subteiranean fonnation and includes a first wellbore casing coupled to and positioned withb die weDbore, 
comprising: 

positioning a second wellbore casing Imving a phualify of spaced apsat resilient sleeves coupled to die 
exterior surface of the first pipe widiin the first weQbore casing; 

radially expanding and plasticalhy defmning die second wellbore casing until the resilient sleeves engage 
dte nifiBrior suifiice of die second pipe; and 

mjeding the insulating material mto the annulus defined between the first and second wellbore casings 
after radially escpanding and plastically defbnnmg the second wellbore casng. 

47. A mediod of manufiKstnring an msulated weUboie casing widiin a borehole diat traverses a 
subtmanean fonnation and inchdes a first wellbore casing coupled to and posJtjoned widiin die wellbore^ 
comprising: 

positioning a second wellbore casmg having a plurality of spaced apart resilient sleeves coupled fo die 
exterior sui&ce of die first pipe widiin die first wellbore casing 

radial^ e)($anding and plastically deforming die second wellbore casmg until the resilient sleeves engage 
d)e interior surface of the second pipe; and 

injecting the insulating material faito die annulus defined between die first and second wellbore casings 
after radially expanding and plastically deforming die second wellbore casing; 
wherein the second wellbore casmg fbitfaer comprises a phuality of diermal insulat'mg sleeves coupled to 
the exterior surface of the second wellbore casing and interieaved among die resilient sleeves. 

48. An hydrocarbon production systm for processing hydrocaibons diat hichides one or more 
hydrocarbon production sources and one or more hydrocaibon production destinatf cms, comprising: 
means fm* ccmv^mg b^drocaibons between die hydrocaften production sources and die hydrocarbon 
destinations usbig one or more insulated pipelines; 
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means for manu&K^turing at least one of the insulated pipelines by radial^ expanding and plastically 
de&mung an inner rigid pipe within an outer rigid pipe; 

means for positbning die outer rigid pipe at a location at which tiie at least one insulated pipeline will be 
used to convey fluidic materials throu^ llie interior of the first pipe; and 

means for manufacturing the at least one msuhied pq)elme by radial^ expanding and plastically defomiing 
the inner rigid pipe widiin the outer rigid pq>e >^e dl^ 

the location at which the at least one msulaled pipeline win be used to oonvey fluidic matenak ilimii^ 
interior of the first pipe; 

wbeiem the location at which tte at least one insulated pipeline ¥^ be used to convey fluidic materials 
duoug}i tibe interior of the first pipe is below a body (tf water. 

49. A system for manufectaring an Jnsolated wellbore casmg witiun a bcwc^iole that traverses a 
subterranean fomifltion and includes a first weUbore casing coupled to and positioned widim the wellbaie» 
comprising: 

means for positionhig a second wellbore casing having a plurality of ^ced apart resDient sleeves coupled 
to the extmor sur&ce of the first pipe within the iirst weUbore casing; 

means for radia^ expanding and plastically dcformmg tte second wellbore casing until die lesilient 
sleeves eng!^ the interior surfiice of the seoond pip^, and 

means for by ectmg die insulating malBtial into die annulus defined hitmen die fixst and second wellbore 
casings before radially eiqpandmg and plasdcaOy defonning flie second wellborc casing. 

50. A system far manu&cturing an hisulated wellboie casing whhm a boidiole diat tntvenes a 
subterranean formaticm and faicludes a firrt weOboTB casing coupled to and positioned widiin die wellboie, 

CQn:q>risingr 

means for positioning a second wellbore casmg havmg aplumlity of spaced apart xesilient sleeves coupled 
to the ext»icr sur&ce of the first pipe widiin the fiist wellbore casing; 

means for radially expanding and plastically defaraimg die second wellbore casfaig untO the resihent 
sleeves engage the interim sui&ce of die second pq»; and 

means for injecting die msulating material into die annulus defined between die first and second wellbore 
casings after radially e3q>andhig and plastically defonning the second wellbore casing. 

51. A system ifar manu&cturing an insulated welflwre cashig within a borehole that traverses a 
subtenanean finmation and includes a first wellbore casing coupled to and positioned whhm die wellbore, 
comprising: 

means for positionmg a second wellbcwe casmg havfaig a plurali^ of spaced apart resilient sleeves coupled 
to die ^cterior surface of die first pipe widim the first wellbore casm 
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means for radially expanding and plastically deforming the second i^Dbore casing until tiie xesiUeot 
sleeves engage the interior surfece of die second pipe; and 

means for mjecting the insulating material into the annulus defined between flie first and second wdlbore 
casings after radially e(X]>andtng aod plastically defoiming the second weObore casing; 
whmin Ibc second wellbore casboig fasibsr comprises a phiraHty of thermal insulating sleeves coupled to 
die exterior sur&ce of ihe second wellbore casing and interleaved amcHig fiie i«silient sleeves. 
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